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(54) PROGRAMMABLE CONTROLLER 

(57)Abstract: 

PURPOSE: To speed transmission data processing by collecting collected 
control signals or information signals and automatically updated transmission 
station data in time series at its storage. 

CONSTITUTION: The programmable controller is provided with a common 
memory function 11, scanning function 12, I/O interface function 13, 
register table function 1 5, data buffer function 1 6, and data collection 
function 17. The function 11 stores transmission station data exchanged 
with the other transmission station through the data transmission line, and 
the function 1 2 collects them periodically to make an automatic updating. 
The function 13 exchanges control signals or collection signals with the 
processor being an object to be controlled, and the function 15 collects 
them periodically. The function 1 6 stores and keeps control or information 
signals. Further, the function 1 7 collects the signals stored and held by the 
function 16 and the data updated by the function 12 in time series at its 
storage. The data to be collected is selected from a scanning memory to be 
sent to the monitor in a batch by means of a controller. The event analysis 
is performed to make the high-speed processing. 
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Japanese Publication for Laid-Open Patent Application 
No. 304695/1993 (Tokukaihei 5-304695) 

A. Relevance of the Above- identified Publication 

This publication has relevance to claims 1, 5, 14. 
15, 19, 24, 26, 28, and 31 through 3 6 of the present 
invention. 

B . Translation of the Relevant Passages of the 
Publication 

[. . .] 
[0005] 

Scan transmission is broadcast communication 
executed by the transmitting station spontaneously at a 
certain predetermined cycle, so as to automatically 
update the contents of the common memory in each 
transmitting station. This common memory in 

transmission is referred to as scan memory, and each 
transmitting station has a transmission region and a 
receiving region. Information about a process is 
transmitted from the controller to each transmitting 
station mainly by this scan transmission. 
[0006] 

Message transmission, unlike scan transmission, is 
carried out in the case where occurrence of an event is 
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reported along with attached information to a specific 
destination immediately upon the occurrence, or in the 
case where a large quantity of information such as a 
program is divided and transmitted. 
[0007] 

In such a process control system, a function of 
collecting and editing data of a process is one of the 
most important ones among the data processing functions 
such as supervision of a process, management of 
production and brand, and analysis of control 
performance of a controller. 

[...]' 
[0024] 

More specifically, the present embodiment is a 
programmable controller having a data collecting 
function, and the controller, in a control system in 
which a plurality of transmitting stations are connected 
with each other via data transmission paths 10, shares 
a common memory for transmitting and receiving data with 
another transmitting station to which the controller is 
connected via the data transmission paths 10, and has a 
transmitting function (scan transmission) of, in each 
transmitting station, executing spontaneous broadcast 
communication periodically so as to automatically update 
the contents of the common memory in each transmitting 
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station. This controller is characterized by including 
a registration table for registering information 
necessary for collecting data periodically, and a data 
buffer necessary for storing and maintaining collected 
data, wherein the programmable controller collects data 
periodically at a predetermined cycle from, as target of 
collection, all data inside the controller including the 
data in the common memory, and stores the data collected 
in time sequence. 
[0025] 

The controller has a function of registering 
address of a collection target on the common memory that 
the controller shares with the another transmitting 
station, and a function of recording, in time sequence, 
information designated by the common memory positioned 
on the way of transmission according to the 
registration, so that any data on the common memory 
positioned on the way of transmission, even if being not 
data of its own, can be recorded. 
[0026] 

More specifically, in the process control system, 
a programmable controller and a supervising device are 
connected with each other via a data transmission path, 
and the controller is composed of a CPU 21, ROMs 22 and 
23, a RAM 24, an input/output interface 25, a 
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transmission interface 26 . 
[0027] 

The ROM includes a system program 31 for managing 
control of the whole controller, an input /output program 
32 for executing data input /output , a data collection 
executing program 33 for executing collection of data, 
a data transfer/transmission program 34 for 
transferring/transmitting collected data, a processing 
program for determining a load on the controller in an 
operating state , etc . 
[0028] 

The RAM includes an application program 3 5 defined 
by the user, an input /output arrangement information 36, 
a collecting data registration table 15, an input/output 
data 37, a buffer memory 16 for storing collected data, 
and the like. 
[0029] 

Furthermore, the aforementioned controller can be 
further arranged so as to be a programmable controller 
having a data collecting function, which further has a 
function of transmitting the stored collected data at 
once to another transmitting station via the data 
transmission paths in response to a request for data 
transmission that has been inputted by the another 
transmitting station via the data transmission paths. 
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[0030] 

Data to be collected are selected from the scan 
memory by the supervising device. In each controller, 
a quantity of a task currently being executed is set on 
the scan memory, to be informed to the supervising 
device. The supervising device transmits the registered 
information to one controller that has the lowest load 
among the foregoing controllers . 
[0031] 

The controller that has received the registered 
information collects necessary data from the scan memory 
based on the registered information. 
[0032] 

After completion of collection upon detection of a 
certain event, collected information is transmitted at 
once to the supervising device. The supervising device 
receiving the collected data at once stores the 
collected data in a data base or the like, displays the 
same on a screen of the supervising device as a trend or 
the like whenever required, so as to be used in analysis 
of events . 
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